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(54) M3AEJ1ME flJlfl HAnPABJlEHUfl TOPflHErO, OKHCJlHIOIHErO TA3A 



(57) Pe<4)epaT: 

H3Aenwfl ppn HanpaaneHWi ropHHero 
oKMcnnJoi^ero ra3a c noABep>KeHHo$ 

B03AeMCTBMK) Ta3a nOBepXHOCTbJO BbinOJIHeHO M3 

cnnaBa, coAepwaiAero b Bee. Aonax: 10-40 
xpowa, 1 - 20 rannnfl, 0 - 20 amoMWHvm, 0 - 
10 KpeMHMH, peatcri/iBHbifi aneMeHT H3 rpynnw, 
oxBaTbiBaioiAePi MTTpuPi, CKaHAMPi n 
peAK03eMeribHbie aneMeHTbi, 0 - 2, 0 - 5 
racjDHMFi, 0-10 MapraHLja, 0 - 4 HHo6nfl, 0 - 
10 nnaTUHbi, 0 - 20 penm, 0-10 TaHTana, 0 
- 5 TMTaHa, 0-12 BonboppaMa, 0 - 2 t^wpKOHna 
M no MeHbLuePI Mepe oahh aneweHT M3 rpynnbi, 
coAep>KaiAeP} >Kene30, Ko6anbT m HMKenb. CnnaB 
MOKeT 6biTb HaHeceH b KaMeoTBe 3au4HTHoro 
cnofl Ha MeTannnMecKyio noAnowKy, b HacTHQCTH 



Ha noAno>KKy m cynepcnnaBa, m npM 
Heo6xoAHMOCTM noKpbiT ra3onpoHMi4aeMbiM 
KepaMMMecKUM cnoewi, HMeioinnM cTari6HaTyfo 
KpMCTannnMecKyio CTpyiaypy. KepaMUMecKMPi 
cnofi MoweT 6biTb BbinoxiHeH m MacTHMHo 
cTa6nnn3npoBaHHoro oKCMAa ljmpkohmh. 
noAno>KKa m^enm BbinpnHeHa m cnnaBa, 
coAep>KaLAero b Bed Aonax: 0,06 - 0,14 
ymepoAa, 10-20 xpoMa, 6-11 Ko6anbTa, 1 
- 3 MOJin6AeHa, 1 - 6 Bonbc^paMa, 1 - 6 
TaHTana, 0 - 2 Hno6nfl, 1 - 6 amoMHHHfl, 1 - 6 
TUTaHa, 0 - 0,3 6opa, 0 - 0,2 qupKOHHfl, 
HHKerib - ocTaribHoe. TexHMHecKuPi pe3yribTaT 
3aKnioMaeTca b nc-BbiLueHHH Aonrc-BeMHocTH 
m&mwn. 17 3.n. cfwibi. 
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(54) ARTICLE FOR DIRECTION OF HOT OXIDIZING GAS 

(57) Abstract: 

FIELD: articles for direction of hot 
oxidizing gases with surfaces exposed to gas 
effect. SUBSTANCE: article is made of alloy 
containing, wt.%: chromium, 10-40; gallium, 
0-20; silicon, 0-10; 
from group including 
and rare-earth elements, 



1-20; aluminum, 
reactive element 
yttrium, scandium 



0-2; hafnium, 0-5; manganese, 0-10; niobium, 



0-4; platinum 
tantalum, 0-10; 
0-12; zirconium, 
element from group 
and nickel. Alloy 



0-10; rhenium, 0-20; 
titanium, 0-5; tungsten, 
0-2; and at least one 
containing iron, cobalt 
may be applied as 



protective layer to metal base, 
particularly, to base made from superalloy 
and, If required, it is coated with 
gas-permeable ceramic layer of columnar 
crystalline structure. Ceramic layer may be 
made of partially stabilized zirconium 
oxide. Article base is made of alloy 
containing, wt.%: carbon, 0.06-0.14; 
chromium, 10-20; cobalt, 6-11; molybdenum, 
1-3; tungsten, 1-6; tantalum, 1-6; niobium, 
0-2; aluminum, 1-6; titanium, 1-6; boron, 
0-0.3; zirconium, 0-0.2; nickel, the 
balance. EFFECT: prolonged service life. 18 cl 
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l/l3o6peieHne othocmtca k M3flenwo ana 
HanpaBJieHun ropjmero oKMcxinioii^ero ra3a c 
ncvpepMceHHOfl B03AeftcTBMio ra3a 
nosepxHocTbio, oSpasoBaHHow cnnaBOM, 
Koropbifi coAep>KMT cneAyioiAHe cyu^ecTBeHHbie 
secoBbie aojih: 10 - 40% xpowa, no BbiQopy 
Apyrae sneMeHTW, cpeAH hmx amoMMHHPi 0 - 
20%, KpeMHMM 0 - 10%, peaKTHBHbie sneMeHTbi 
M3 rpynnbi, BKmoHatomeft mttpmH, cKaHflMM h 
pe,qK03eMejibHbje sneMeHTbi, a TaioKe ociaTOK, b 
nocneAyK3U4eM Ha3biBaeMbift Tame ochoboPi, hs 
oAHoro sneMeHra win HecKonbKnx aneweHTOB m 
rpynnbi, BKnK)Haioii\eCi >Kene3o, Ko6anbT w 
HMKenb: 

kl3o6peTeHne othochtch, b HacTHocrH, k 
\A3gerwi\o a^h HanpaBneHna ropfmero 
OKitcnaiotAero rasa, npi/meM ra3 wweeT 

CBOMCTBa, KOTOpbie 06bNH0 npMCyTCTByKDT B 

cnynae AbiMOBoro rasa b rasoBOK TypSuHe; 

MSOOpeTSHUe OTHOCHTCfl B 3T0M CBH3M, B 

MacTHooTM, k AeTanM, KOTopaa cnywi/iT b 
ra30BOM Typ6nHe atih HanpaBneHHB AbiMOBoro 
rasa. 3tom AeTanbio MOKeT GbiTb pa6oMafi 
nonaTKa, HanpaBnfuomafl nbnaTKa, 
Tenno3aii4HTHb!i?i 3KpaH hjim Apyraa 
noABep>KeHHaji BbicoKoPi TepMUHecKoPi Harpy3Ke 
AeTanb ra30BoPi iyp6nHbi. Oco6eHHo bo 
BHUMaHMe npt^HMwiaeTCfl TaKaa AeTanb, KOTopan 
HanpaBJi^eT b ycnoBnax sKcnnyaTam^ 
AbiMOBofi ra3 co cpeAHePi TeMnepaiypotf 
bonbiue 1000°C, b nacTHOCTH Mewy 1200 m 
1400°C. 

CnnaB b nsAenHM flBnaeTCH, b MacTHocTM, 
cnnaBOM Tuna MCrAlY, npuneM M o6o3HanaeT 
ocHOBy cnnaBa w jmnaeTCfl no MeHbiueSi Mepe 
oahmm aneweHTOM m rpynnbi, cQRepKa\i\eft 
>Kene30, Ko6anbr v\ HMKejib, m npwneM cnnaB 
OTJinHaeTcn Aanee ppyrmw cymecTBeHHbiMH 

BeCOBbiMH ppmMW XpOMa, anfOMHHIrtfi M MTTpHfl 

m\A sKBMBaneHTHoro Mrrpwo sneMeHra, 
Bbi6paHHoro us rpynnbi, oxBarbiBaioLuePi 
cicaHAni^, a TaioKe peAKoseMenbHbie aneMeHTbi. 
Cnnas rnna MCrAlY Mo>i<eT coAep>KaTb TaioKe 
Apyrne snewieHTbi; b KanecTBe npwviepa cneAyer 
Ha3BaTb peHMM. 

M3o6peTeHne othocwtch TaioKe k M3Aenwo c 
noAno>KKoPi m cynepcnnaBa Ha ocnoBe HMKenfi 
win Ha ocHOBe Ko6ajibTa, HanpuMep k nonaTKe 
rasoBoPi Typ6nHbi, m\A ApyroPi noABepweHHoft 

BblCOKOM" TepMUMeCKO^ m\A XMMMHeCKOM 

Harpy3Ke p,eTsiw\ ra30Botf jyp6mb\, KOTopaa 
coAspKkiT sain^THbi^ cnoti M3 cnnasa 
Ha3BaHHoro Tuna. 

floAnoKKH An« H3Aennii p noABepweHHbix 
bwcokoK TGpMkmecKo^ \a xuMMHecKoW Harpy3i<e, 
KOTopbie BCTpoeHbi, Hanpuwiep, b ra30Bbie 
Typ6nHbi, nsroraBnuBaioT npeAnommenbHo M3 
cynepcnnaBOB Ha ocHOBe HMKena Hnn Ko6anbTa, 
b 3aBk!CHMOCTM ot npMMeHeHHoro cynepcnnaBa 
nuibeM m\A kobkoCi. ripw nmbe noAo6no£i 
noAno>KKH mo>i<ho npH M3BecrHbix 
o6crosTenbCTBax o6paiAaTbcfl k rexHMKe, 
H3BecTHoPi KaK "HanpaBneHHoe 3aTBepAeBaHne" 
v\ Aafoiiiefi noAno>KKy c aHusoTponnoPi n/nnn 
npoorpaHCTBeHHO ynopflAoneHHOM crpyKTypo^, b 
MacTHocTki MOHOKpucTannnMecKotf cTpyicrypoPi. 
Boo6iAe cooTBeTCTByioiAne cynepcnnaBbi 
oTnidMafOTcyi b np^HUnne BennKonennbiMH 
MexaHUHecKMMM cBoftcTBaiwn npv\ 

TeMnepaiypax, nofiBnfiioujiMxcfi bo Bpewia 
3KcnnyaraL4HH HsroTOBneHHbix us hmx usAenufi; 

HX XklMMHeCKMe CBOplCTBa, OAHaKO, TaKOBbl, MTO 

ohm Tpe6yroT oco6bix Mep pfrn saii^HTbi ot 
Koppo3^M, MTo6bi npeAocraBMTb TaKyio sau^HTy, 
6binn pa3pa6oTaHbi cneuinanbHbie saiAMTHbie 
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cnon Ana cynepcnnaBOB, b MacrHocTH 
3aiAHTHbie cnon H3 cnnaBOB Tuna MCrAlY. 

. Tuni/iHHbie samwTHbie cnon TaKoro poAa 
M3BecTHbi m EP-0412397 A1. B 3T0M AOKyweHTe 

OnHCaH 3aU4MTHblV1 CnOM C BblCOKOM CTOMKOCTbK) K 

KopposMM m OKMcneHHio, KOTOpbie omnMaeTCfi 
TeM, hto oh coa©P>kmt BecoByio Aonio peHH«. 

3aLAMTHblft CnO^ COAep)KMT, B MaCTHOCTM, 

BecoBbie Aonn cneAyioiAMX aneMeHTOB: 1-20% 
peHwa 22-50% xpoMa, 0-15% anHDMUHna, 
npymeiw BecoBbie Aonn xpowia n anioMUHitfl 
BwecTe cocraan^ioT no MeHbiueM Mepe 25% m 
caMoe 6onbiuee 53%, 0,3 - 2% MTTpufi v\rw\ 
Apyroro 3KBMBaneHTHoro mttphkd sneMeHTa, a 
TaioKe 0-3% KpeMHU^i. OcHOBa oCpasyioiAero 
3au4^THbiM cnoM cnnaBa coctomt m iio MeHbiiieR 
Mepe OAHoro m aneMeHTOB: Kene30, HMKenb v\ 
KoSanbT, n napyiAy c sthm m oOycnoBneHHbix 
MsroTOBnenneM sarp^3HeHwCi b oSbiMHbix 
BecoBbix Aon?ix. flo Bbi6opy 3au4MTHbiPi cno^ 
Mo>KeT coA©P>KaTb AononHMienbHo BecoBbie 
Aonw cneAyioiAMx aneweHTOB: racjDHHi^ ao 5%, 
Bonbc|3paM ao 12%, MapraHeu ao 10%, TaHTan 
AO 5%, wraH ao 5%, hho6mm ao 4% m qupKOHMM 
Ao 2%. CyMMa BecoBbix AoneK 3TMX sneMeHTOB 
AonwHa cocraBn^Tb waKCMManbHo 15%. 

flpyrne cocraBbi saii\HTHbix cndeB m 
cnnaBOB Tuna MCrAlY onucaHbi b EP 0532150 
A1, npuneM b KaMecTBe ocHOBbi cnnaBa 
cooTBeTCTBeHHo npuMeHfiioT HHKenb. HapflAy c 
nocToyiHHo npucyTCTByioi^MMM sneMeHTaM^: 
Ko6anbT, xpoM n anioMMHMPi, b KaMecTBe 
AononHMTenbHbix sneMeHTOB mop/t 
ncnonb30BaTbCfi aneMeHTbi pennPi, rao>HnPf, 
UTTpnti, KpeMHMfi, wkohmB, yrnepoA n 6op. B 
nioooM cnynae BecoBan ppm anioMMHM^ b 
TaKOM cnnaBe ne>KHT Me>KAy 6 v\ 12%. 

B naTeHTe CUUA 4451299 onucanbi 
3au4^iTHbie cnon Tuna MCrAlY win MCrAIHf (Hf 
ooosHanaeT racjDHMPi, KOTopui^ npn MssecTHbix 
o6cTOfiTenbCTBax MoweT 3aMeHfiTb MTTpnPi), 
KOTopbie coAep>KaT BecoBbie ponn amoMMHnyi 
Me>KAy 7 M 20%. HMKenb, Ko6anbT n Keneso Hnn 
cMecn M3 no MeHbiueM Mepe AByx stmx 
sneMeHTOB MoryT paccMaTpMBaTbcyi b KanecTBe 
ochob AJifl onMcaHHbix cnnaBOB. flononHHTenbHO 
MoryT MMeTbca BecoBbie Aonn ao 10% 
sneMeHTOB nnaTMHa, peHM^, KpeMHMi^, TaHTan m 
MapraHei4. MsroTOBneHHbie m cnnaBOB 
saujUTHbie cnon Aon>KHbi 6biTb np^roAHbiMM Ana 
A^ana30Ha TeMnepaTyp Me>KAy 650 n 820 °C. 

B EP 0207874 A2 yKa3aH cocTaB An?) 
cnnaBa, KOTopbitf coAep>KMT cneAyioLL\Me 
BecoBbie Aonn: 7,5 - 11% anioMMHMfi, 9 - 16% 
xpoMa, 2 - 8% TaHTana, 0 - 25% Ko6anbTa, m 
ochobo^ KOToporo no cyujecTBy fiBnaeTCfi 
HMKenb. TaKoPi saiUMTHbiPi cnoti, HaHeceHHbiM Ha 

nOA/10)KKy M3 COOTBeTCTBeHHO BbiGpaHHoro 

cynepcnnaBa, Aon>KeH o6naAaTb oco6eHHo 

BblCOKOM AHCt>C^y3MOHHOM CTa6nnbHOCTbK). 

flMctDcfysMOHHaji cTa6nnbH0CTb Aon>KHa 
SaxnKDHaTbCR B TOM, hto Me>KAy noAno>KKOM \A 
HaHeceHHbiM Ha Hee 3au\MTHbiM cnoeM. 
o6pa3yeTca TonbKo He6onbiiJafi 3ona 
AMo>ct)y3HM, b KOTopofi cMeujMBaioTcyi sneMeHTbi 
noAnojKKii c sneMeHTaMU M3 3aiAHTHoro cno«. 3a 
GHeT 3Toro AocTnraeTCfi, hto b nio6oM cnynae b 
noA/io>KKy A^ic(}4)yHAnpyeT HecyiAecTBeHHaa 
Aona anioMMHMyi M3 3aiAMTHoro cnon, sa cneT 
Hero 3aiAMTHbiM cnoPi Mor 6bi Tep^Tb 
cnoco6HocTb k o6pa30BaHMio nneHKM oKCMAa 
anioMMHH« na ero noBepxHOCTM, cyu4ecTBeHHOM 

AnS yCTOflHMBOCTM K OKHCneHMIO. 

naTeHT CLUA 4321311 KacaeTca 

COOTBeTCTBeHHO \A3fteTWl9\ B C})OpMe KOMnOHeHTbt 
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ra30B0M Typ6MHbi, cocTOflLnefi m noAno>KKM m 
cynepcnnaBa, pacnono)KeHHoro Ha Heft 
MeTannuMecKoro 3au4MTHoro cnoa Tuna MCrAlY 
\a pacnonoKeHHoro Ha Hew KepaMMMecKoro cnaa 
co cTon6qaTOM KpMCTannMMecKoPi crpyKrypoPi, 
KoropbiPi cny>KMT b KanecTBe TaK HaabiBaeMoro 
TepMOW3onMpy}oiJnero cno*. 3a cneT aToro 
TepMon3onnpyK3U4ero cnof? mcokho noBbicmb 
npeA&nbHyK) AonycKaeiviyfo TepwiMMecKyK) 
Harpy3«y m^enm, raK KaK TepMOM3onMpyK)iAMM* 
cnofi BocnpuHUMaer oonbwyfo pa3HHi4y 
TeMnepaTyp n raKMM o6pasoM npenflTCTByeT, 
mo6bi MerannnHecKMe nacTM naAennfl 
MpesMepno HarpywanMCb. TepMon3onMpyfou4Mfi 
enow cBfttaH c usAenneM nepes TOHKyio nneHKy 
M3 OKCHAa anfOMMHHfl, KOTopsa o6pa3yeTCfi aa 
CH6T noBepxHocTHoro OKMcneHMfl 
MeTannnHecKoro aaiAMTHoro cnofi. 3ro 
noaepxHocTHoe oKMcneHMe woweT 

npon3BOAHTbCfi ao mjim nocne HaHeceHMfi 
KepaMnnecKoro cnoa. 

riaTSHT CLUA 5262245 onucbisaeT nonbiTKy 
TaKoro n3MeHeHH?i cynepcnnaBa pjnn \A3Q,erw\9\ 
o6cy>KAaeMoro BMAa, HTo6bi oh caM 6bin 
cnoco6eH k o6pa3OB3HMK0 tohkom* nneHKn 

OKCHAa ailK)MV1HMfl Ha CBOefi nOBep-XHOCTM H T8M 

caiwbtM Aenan 6w He HywHbiiw npuwieHenne 
MerannnMecKoro 3aujMTHoro cnoa Aflfl 
3aKpenneHHyi KepaMMMecKoro cnofl, Kai( 3to 
onMcaHo Bbinie. 

flaTeHT CLUA 3134670 onwcbiBaeT 
aaiuniAeHHbie oTHocureribHo Koppo3HM cnnaBbi, 
Koropbie coctoat rnaBHbiM o6pa30M H3 >Kene3a, 
Ko6aribTa hjih HMKena m KOTopbie orriMHaioTCH 
Ao6aBKoPi rannm. CnnaBbi Aon>KHbi 

MCnonbSOBaTbCH AHA M3i*OTOBneHMfl KOpOHOK, 

nnow6 ia TOMy noAo6noro b 3y6HoPi TexnuKe, a 
rame Ana H3roTOBneHHfl npeAMeTOB 
AOMauunero xo3flMCTBa, KaK HanpMMep CTonosbix 
npwoopoB. 3a cnei aoosbkm rannm Aon>KHa 
ynyMUuaTbCH o6pa6aTbiBaeMOCTb pe3aHneM \a 
cnoco6HOCTb k nonnpoBKe cnnaBa, 6e3 
yxyAiueH^fi ero TBepAocru v\ bh3koctm. flooaBKa 
rannnH AonwHa raioKe ynyniiiaTb cnoco6HocTb 
cnnaBa k paanMBKe m cnocoocTBOBaTb 

BOSHMKHOBeHUfO TOHK03epHHCTOM CTpyKTypbl. 

npn 3TOM HeT HMicaKoro yKasanufi Ha 
ncnonb30Banne onucaHHoro cnnaBa b paMKax 
abho BbicoKOTewnepaTypHoro npuMeHennfl. 

06pa30Banne saiAMTHoPi okcmahom* nneHKM 
Ha nosepxHOCTM 3aiAMTHoro cnoa Ann cnnaBa b 
cbhsm c M3AenneM BbiaieonMcaHHoro Tuna 
^Bn^eTCfi Ba>KHoK (fcyHKUiwefl. TaK KaK TaKaa 
oKCMAHan nneHKa bo Bpei\/m aKcnnyaiai^MM 
nocTOfiHHo cHaiunBaeTCfl, ona Hy>«AaeTCR b 
nocTo^HHOM o6HOBneHHM. 3to o6HoaneHne 
npo^cxoAUT aa cqeT nocToyjHHoro oKHcnenn^ 
anioMUHMa, KOTopbiPi A^cfDc^yHAHpyeT M3 
aatAHTHoro cno« k noBepxHOCTH, pearnpyeT TaM 
C KMCnopOAOM H T3KMM 06pa30M BocnonHJieT 
nneHKy. MaKcuManbHbiPi cpoK cny>K6b! 
3aiAMTHoro cnos cooTBercTBeHHo oi^eHMBaeTCfi 
no coAepKaHUfo b new aniOMMHMfl, raK KaK c 
norepeft anK3MHHH« 3au4HTHbiPi cnoPi TepfieT 

CnOCOSHOCTb K 06pa30BaHMK) 3aU4MTHO^ 

okcmahom nneHKM \a reu cawibiM cBoe sau^HTHoe 
AePicTBVie. C tomkh apeHna AonroBeHHocTM 
ramu o6pa30M BbicoKa^ BecoBayi Aona 
anKOMMHMfi b cnnaBe mmejcn wenaienbHOM 
Anyi 3au4HTHoro.cnoH. 

BbicoKafi BecoBaa AOJifl anKDMHHM« 
npuBOAMT, oAHaKO, k TOMy, mo cnnaB 
cTaHOBHTcfi xpynKMM. fleno b tom, mto 
anioMMHMPi HaKannwBaeTCfl b cnnaBe He b 
aneMeHTapHotf a>opMe, a no Menbujei^ iwepe b 
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3H3MHTenbHOM ppne t b Bwpe 
HHTepMerannnHecKMX coeAHHeH^M, b nacTHocTn 
MHTepMerannnMecKMx coeAMHeHni?i M3 HHKenii m 
antoMUHW? nnn Ko6anbTa m anioMMHH«. B 

COOTBeTCTBUM C 3THM BecoBasi Aon?i aniOMWHMJl 

b npeAHa3HaneHHOM Ann aaiAHTHoro cno« 
cnnaBe Aon>KHa 6biTb orpaHHHena . b 
onpeAeneHHoi^ CTenenn. 3ra cieneHb 
onpeAenfieTCfl m Horn mm cJ)aKTopaMM, n npuMecM 
TaKMX aneMeHTOB, KaK peHMPi, Moryr noBbiiuaTb 
MaKCMManbHo B03MO>KHyio Becosyio Aonio 
anioMMHMf! b cnnase. B KanecTBe o6iAero 
opMeHTMpoBOHHoro aHaneHMfi atia BepxHeM 
rpaHMi4bi MO>KeT paccwaTpMBaTbcfi BecoBaa 
Aonyi anioMMHUfl b 15%. TaKaa BbicoKayi Becosa^ 
Rom y>Ke Tpe6yeT oneHb TiAaienbHbix wep Ana 
cornacoBaHKB BecoBbix ppnevi ocTanbHbix 
aneMeHTOB b 3aiAMTHOM cnoe, MTo6bi 
yAep>KMB3Tb era xpynKocTb b npnewneMbix 
rpaHML^ax. 

floAo6Hbie npo6neMbi, KaK c antoMMHueM, 
MMeioTCfi TaioKe b cnynae aneMeHTa KpeMHUM, 

KOTOpbIM HBnfieTCJI M3BeCTHblM B K3MeCTBe 
COCTaBHOPi H3CTH 33lAMTHblX CnoeB M KOTOpblC^ 
T3iOKe MO)KeT 06p330BblB3Tb 33lAHTHyfO 

oKCHAHyK) nneHKy Ha cnnaBe. OAHaKO BbicoKMe 
Ao6aBi<n KpeMHUfl T3ioKe oxpynHUBaraT cnnaB, . 
TaK mto TaioKe BecoBsw ppnn KpeMHMfl He 
Aon>KH3 npeBbiiiJSTb M3BecTHyK) rp3HMi4y. flnfi 
KpeMHwa BecoBbie ppm b 6onbiiiMHCTBe 
cnynaeB cocTaan^ioT MeHbiue 1%. 

C yneTOM M3o6pa>KeHHo£?i npo6neMaTMKM 
3aAaHefi M3o6peTeHM5i flBnaeTca yKa3aHne 
anbTepnaTMBbi An« ao cmx nop naBecTHbix m 
onpo6oBaHHbix M3Aennft aha Hanp3BneHM« 
ropfiMMX OKMcnsioLAMX ra30B, npMMeM Aon>KeH 
ncnonbaoaaTbCfi cnnaB, KOTopbitf coxpaHfieT 
npenMyiAecTBa, AOCTuraeMbie aa cqeT flo6aBKM 

anKOMMHMH M/MnM KpeMHMJJ, B HaCTHOCTH 
. cnOC06HOCTb K 06pa30BaHHK) 3aiUMTHOM OKHCHOM 

nneHKM, oahsko, M36eraeT onacnocTM 
oxpynHMB3HM5^, KOTopsji BcerAS MMeeT wecTO 
Ana a° ct^x nop M3BecTHbix cocTaBoa. 

fljiyj peiueHMfl aTofl saAaHM cornacno 
M3o6peTeHM5i yKasano M3AenMe ahji 
HanpaBneHMfi rop^Mero oKMcnnioiAero ra3a c 
noABep>KeHHofi ' BOSAeCicTBMK) ra3a 
noBepxHocTbio, o6pa30BaHHOi^ cnnaBOM, 
KOTopbiPi coAep>KMT cneAyK3iAMe BecoBbie AonM, 
%: 

XpoM- 10-40 
rsnnMfi-1-20 
AntoMMHMfi - 0-20 
KpeMHMM - 0-10 

PeaKTMBHbiM aneMeHT M3 rpynnbi, 
0XBaTbiBaK)U4ei?i mttpmK, ckshamm m 
peAK03eMenbHbie aneiweHTbi - 0-2 

raqbHMfi - 0-5 

Mapr3Hei4-0-10 

Hmo6m?i - 0-4 

llnaTMHa - 0-10 

Penm - 0-20 

TaHTan - 0-10 

TMTaH - 0-5 

BonbqbpaM - 0-1 2 

I4MPKOHHM - 0-2 

ocHOBa - no MeHbinei^ Mepe oamh aneMeHT 
M3 rpynnbi, oxBaTbiBSioiAefi >Kene3o, Ko6anbT m 

HMKenb. 

PasyiweeTcyi, hto b cnnaBe npMXOAMTCFi 

CMMTaTbCfl C npMCyTCTBMeM 06bNHblX, 

o6ycnoBneHHbix MaroTOBneHMeM 3arpn3HeHMM b 
o6biMHbix Aon^x. B KanecTBe npMMepa a^« TaKMX 
3arpfi3HeHMM 6es npMTssaHMfl Ha nonHOTy 
cneflyej HaasaTb cjDoc4)op v\ cepy. 
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CooTBeTCTByioLqafl H3o6peTeHi/iio AooaBKa 
rannm k cnnaBy MoweT ooecneMMBaTb 
>KejiarenbHyio CToPwocTb k oKHcneHWO, npwHeM 
ranni/ift nonHOCTbio nnn MacTHMHo saMeujaeT 
Heo6xoA^Mbifi ao cmx nop antoMMHi/ifi v\m 
. «p6MHn£i. 3a CMeT SToro nonynaeTca cnnaB, 
KOTopbiPi npn BecoBofi AOJie anioMUHMB 
3 nan n Ten b ho H\AMe 15%, Mo»ceT niweTb 
croMKocTb k OKHcneHUJO MSBecTHoro cnnaBa c 
B6COBOM Aonefi anioMHHMfl Bbiwe 15%, npuneM 

nnaCTMHHOCTb (AyKTMJlbHOCTb, 

npoTMBonono>KHocTb "xpynKocTn") coAepwau^ero 
rannnPi cnnaBa, oAHaKo, franaeTca sHanuTenbno 
nyMwe. 

KaK arifOMUHHfi v\ KpewiHUM, ranni/M TaioKe 
kiwieeT cnoco6HocTb o6pa30BbiBaTb saiAHTHyio 
nneHKy m xopoujo cuennaibiAerocH OKCMAa Ha 
noBepxHocTH cnnaBa, ecnw 3Ta noBepxHoctb 
noABepraeTCH B03AetfcTBHio KUcnopoAa, npn 
Heo6xoAMMocTM npn noBbiiUGHHOM TeMnepaType. 
flpeAnoHTMTenbHbiM npn stom mnmrcn 
6riM3Koe xMMMMecKoe cpoactbo rannnH k 
anK3MMHMio h KpeMHMK). rann^tf o6pa3yeT oneHb 
CTa6nnbHbiPi okcma (Ca 2 0 3 ) c SHTanbnweft 
o6pa30BaHH« 1815 Kfl>i</Monb. Ana OKCMAa 
aJIHDMWHMH (AI2O3) W A^OKCMAa KpeMHua (Si0 2 ) 

3Ta aHTanbnwfl o6pa30BaHna newm npM 1675 

COOTBeTCTBBHHO, 860 Kfl)l</MOJlb. K TOMy >Ke 

TOMKa nnaB/ieHHf? oKCHAa rannwa npn 1 725 °C 
nemr oMeHb BbicoKo m asnaeTca cpaBH^MoPi c 
tomkom nnaBneHHa OKCMAa amowii/iHfia npn 
2045 °C M ANOKcviAa KpewtHHa npn 1713°C. 

rannufi o6pasyeT c HUKeneM 
HHTepMeTannnMecKne coeAftHeHMa, b nacTHOCTM 
HHTepweTanriMMecKoe coeAHHeHne NiGa, 
Koropoe no Bcew paccMaTpusaeMbiM cBoifcTBaM 
aBnaeTca cxoahwm c HHTepMeTannMMecKHMH 
coepyiueHmMw m HHKena v\ antoMUHfia; b 
MacTHOdn, MO)KeT npoHcxoAMTb o6pa30BaHi/ie 
MHTepMeTanjiMMecKMX coeAHHeHHfl m HHKena, 
rannfia \a anfOMi/iHVifl, Hanpwwep NiGaAi. flna 
XMMHMecK^x CMcreM, KOTopbie coAep>KaT 
KoSaiibT m ranniw, a rame bosmokho 
anHDMUHMM, cneAyeT o>KHAaTb noAo6Hbix 
ycnoBuPt, BcneACTBi^e 6onbiiioro xuMMMecKoro 
cxoACTBa Ko6anbTa m HHKena; Taioice a/i* cHCTeM 
c >Kene30M n rannneivi, a TaioKe bo3mo>kho 
anioMMHMGM, cneAyer paccMMTbiBaTb Ha 
cpaBHMMbie ycnoBHa. Bo BcaKOM cnynae 
cn^ujKOM neTyHHfi b muctom bha© rannuft Mo>i<eT 
OTtcnaAbiBarbCfl b cnnaBe b bha© 
kiHTepMeiannnMecKoro coeA^HeHMj) m TaKMM 
o6pa30M HMeTbc« b pacnopfi>KeHHH Ans 
o6pa30BaHMfi cTa6HXibHoro OKCHAa Ha 
noBepxHoc™ cnnaBa npn noBbiiueHHbix 
TeMnepaiypax. 

BecoBaa aoxi« xpowia b cooTBeTCTByjoiAGM 
H3o6peTeHHio cnnaBe newtr wiewAy 10 n 40%. 

BecoBaa Aonfi aniOMUHna b cnnaBe, 
KoropbiK o6pa3yeT noBepxnocTb 

cooiBeTCTByioi^ero H3o6peTeHMK> M3Aennn, 
cocTaBnseT npeAnoHrnrenbHo ao 10%. TaKUM 
o6pa30M, b HacTHocTH, oOecneHHBaeTCH, mto 
3to He M0>KeT npuBOAMTb k He>KenaienbHOMy 
oxpynHMBaH^K) cnnaBa 3a cneT anraMMH^s. 

M3 cooepaxeHMfi no aHanorMM, KaK TonbKo 
mto noflCHnnocb, BecoBa^ Aon^ KpeMHuyi b 
cnnaBe cooTBeircTByioLAero M3o6peTeHHK) 
n3AennH npeAnoHTmenbHo orpaHnneHa 
3HaneHneM ao 2%. 

TaioKe npeAnoHTWTenbHWM mmercn, mto 
cnnaB M3Aennn coAep>KHT BecoByK) Roruo 
peaicrnBHoro aneMeHTa m rpynnbi, 
oxBaTbiBaioLAeK ^TTpuPi, cKaHA^iti u 
peAKoseivsenbHbie MeTannbi. fle^cTBMe taKi/ix 



peaicrwBHbix aneMeHTOB nsnfieTCfi xopoiuo 
H3BecTHbiM M3 npaKTHKn co cnnaBaMM MCrAlY v\ 
cooTBercTByioiAUM o6pa30M o>KMAaeTca TaioKe 
Ana cnnaBa b ashhom cba3m. PeaKTMBHbiM 
aneMeHTOM ABn^era npeAnonrnTenbHO mttp^m, 
5 m ero BecoBa^ Aonn cocraBnaeT ao 2%. 

TaioKe npeAnoHTHTenbHbiM «Bn«eic«, mto 
ocHOBa coAep>i(HT KoSanbT n/nnn HHKenb, 
oAHaKo He coAep>KMT wenesa. TaioKe n sto 

H3BeCTHO M3 COOTBeTCTByiOlAetf npaKTMKM CO 

10 cnnaBaMM MCrAlY. 

flanee cnnaB mppnm npeAnoHTi^TenbHo 
coAepwuT BecoByKD f\on\o aniOMMHMH, TaK mto 
rannHtf npoflBn^eT Ae^cTBue Hap^Ay c 
arwowmmeu. BecoBa« ao^^ an\ouvmm 
cocTaBn^eT npeAnoMTHTenbHo ao 10%, TaK KaK 

/5 rannnti, no MeHbiueft Mepe MacTHMHo, 
noAA©P>KHBaeT n AononH^eT AeSteTBue 
anwMMHUH. B STOM cwibicne BecoBaa Aonn 
anioMMHMfi npeAnoMTMTenbHo mnmicn 6onbiiie, 
MeM BecoBafi Aon« rannnfl, npMMeM Kpowie Toro 
cyMMa BecoBbix AonePi anKJMMHua nnn, 

20 cooTBeTCTBeHHO, ram-ma npeAnoMT^TenbHo 
cocTaBn«eT ao 20%. 

B npHHLjune mm&xcn npeAnoMTMTenbHbiM, 
mto BecoBaa ppm rannnyi b cnnaBe cocTaanaeT 
AO 15%. 

Kpowie Toro, HBnaeTca npeAnoMTHTenbHOM 
25 AanbHeKiuaw Qbopwia pasBMTHH M3Aenwa, npw 
KOTopo^ cnnaB coAep>KMT BecoByio Aonio pennn. 
f1pn stom BecoBaa Aons peH^fi cocTaBnaeT b 
HacTHoc™ ao 20%, npeAnoHTMTenbHO ao 15%. 

flpyraa qbopMa AanbHeMiuero pa3BMTM« 
30 MSAenufi 0TnnMaeTc« TeM, mto oHa MMeeT 
noBepxHocTb, KOTopaa, no wieHbtuePi Mepe 
MacTMMHo, noKpbiTa nneHKol^, cocToamefi M3 
OKCMAa rannMa. 

OcoGeHHO npeAnoHTMTenbHaa qbopMa 
BbinonneHMJi M3Aennyi oTnuMaeTca cnnaBOM c 

3S OCHOBOPi HHKenfl \A BeCOBbIMM Aon^MM 

cneAyioiAnx aneweHTOB: Ko6anbT 5-20%, xpoiw 
20-30%, anioMUHnPi 5-12%, rann^Pi 3-8%, 
MTTpuCi 0,2-1%, a TaioKe pemw 0-5%. 
PasyMeeTca, mto cneAyeT yMMTbiBaTb 
npucyTCTBue oOycnoBneHHbix MsroTOBneHnewi 

40 3arp^3HeHMM b o6biMHbix BecoBbix Aonax, 
B03MO>KHbi TaioKe BecoBbie Aonn Apyrux 
sneMeHTOB n AoOaBKM. 

Oco6eHHO npeAnoMTMTenbHbiPi cocTaB Ana 
TonbKo mto onucaHHoro cnnaBa OTnunaeTCH 
cneAyfOLAMMH BecoBbiMW j\om\m\ Ko6anbT 

45 8-1 6%, xpoM 21-27%, anioMMHHPi 6-10%, rannntf 
4-6%, MTTpuM 0,4-0,8%, a TaioKe peHMM 2-4%. 

Jlio6ofi us onucaHHbix cnnaBOB Mo>KeT HMeTb 
AononnnTenbHo Apyrne sneiweHTbi, b MacTHocTn: 
racjDHM^ 0-5%, Bonbqbpaw 0-12%, Mapranei4 

5Q 0-10%, TaHTan 0-5%, THTaH 0-5%, mdovm 0-4%, 
a TaioKe L(MpKOHMi4 0-2%. 

CnnaB b M3Aennn ^BnaeTCf} 
npeAnoMTMTenbHbiM o6"pa30M 3aiAHTHbiM cnoeM 
Ha MeTannnMecKoPi noAno>KKe, b MacTHocTM, Ha 
noAno>KKe m cynepcnnaaa Ha ocHOBe HHKena 

ss wnw Ha ocHOBe KoGanbTa. floAno>KKotf npn stom 
mmeicn, b MacTHocTM, A^Tanb Ana 
HanpaBneHna rop^Mero oKHcnaioiAero ra3a, b 

HaCTHOCTM, B Ta30BOM Typ6nHe. 

Ha 3aii\HTHb!^ cnoi^ m^enm Aanee 
npeAnoMTHTenbHo HaneceH ra3onpoHMuaeMbi^ 
60 KepawiMMecKUM enow, npuneM qtot 
KepawiMMecKUM enow MMeeT, b MacTHocTH, 
cTon6naTyK) KpMCTannnMecKyK) crpyioypy. Tskom 
KepawiMMecKM^ enow npeAycMOTpeH, b 
MacTHocTM, b KaMecTBe TennonsonwpyioLi^ero 
cnoa Ana mp&nm b bha© KownoHeHTbi Ana 
ra30BoCi TypGnHbi, npuMewi M3Aenne bo Bpeivia 



7J 
C 

ro 

-a. 

to 

O 

o 



CBoen 3KcnnyaTai4nn noABep>KeHo B03Aei/iCTBMio 
TeMnepaiypbi, KOTopaa cyu^ecTBeHHo 
npeBbiuuaeT 1000°C n b 3aBHcnMocrw or 

npMMBHBHUSI MO>KGT npn6jlM>KaTbCfl FIOMTM K 
TOM KB nnaBJieHMfl nOAnOKKH. KepaMHHeCKHt* 

cnoPi coctout npBAnoMTHTenbHo m nacTUHHo 
cTa6Hnn3HpOBaHHoro OKCMAa lwkohha, to ecTb 
H3 MaTepnana, KOTopbiPt KpoMe oKCMfla 
i^upKOHun b KaMecTBe rnaBHoR cocTaanflioiAeSi 
nacTH coAepwuT APyroPi okcma, Hanpniwep okcha 
i\epm, okcha Kanbqufi, okcma wnpm hjim okcma 
Mamwfi. 3a cneT npuwecM APyroro OKCMAa 
KpucTannnMBCKaiR cTpyicrypa oKCMAa wkohmb 
CTa6nnn3npyeTCfl m npen^TCTByeT TOMy, hjo b 
okcmab l^pkohma npM TepMMMecKoPi HarpysKe 
mo>kbt npo!^30MTM o>a30BbiPi nspexoA, npH 
kotopom KpmrmnmecKBH CTpyicrypa OKCMAa 
L^pKOHHfl 3Ham4TenbHo H3MeHaeTCR Kpowie roro 
KepaMkiMscKuPi cnofi npsAnoHTHTexibHO 
Aep>KMTCfi Ha coAepacainefi okcma rannun, 
AepwaujeMCH Ha noBepxHocni nneHKs, KOTopaa 
o6pasoBaHa oKMcneHMewi cnnaBa ao HnM nocriB 
HaHeceHM^ KepaMHHecKoro cnon. 

flna noAno>KKM, Ha KOTopyto Aonwen 
HaHoci^TbCJi cnnaB, npsAnoMMTaioT cocTaB c 
ochoboPi HMKenfl m AononHHTenbHbiMH 
ansMeHTaMW b cneAytoiUMx BecoBbix Aonax: 
0,06-0,14% yrnepoA, 10-20% xpoM, 6-11% 
Ko6anbT, 1-3% Monn6ASH, 1-6 % Bonba>paM, 
1-6% TaHTan, 0-2% hmoGmPi, 1-6% anfOMMHMPi, 
1-6% rman, 0-0,3% 6op m 0-0,2% lwkohmPi. 

flame cneAyeT onucaHne 

npeAnoHTMTenbHoro npMMepa BbinonHeHi/m 
M3o6peTeHM5?: 

Ha noAnoacicy b bha© noABep>i<eHHoPi 
BbicoKOM TepMHMecKoCi, MexaHMMecKoPi m 
Koppo3MOHHo^ Harpy3Ke KOMnoHeHTbi rasoBoPI 

Typ6i/1Hbl, B HaCTHOCTM TypGMHHOM" JlOfiaTKM PJ\9\ 

ra30BoPt Typ6nHbi, KOTopaa npn aKcnnyaTai^M 
noABep>KeHa BOSAeMCTBMio ropfwero AbiMOBoro 
rasa c TeMnepaTypoPi 1300°C nnn Bbiiue, 
HaHocaT b KaqecTae saii^MTHoro cnofl cnnaB, 
npuHBM HaHecenne nponssoA^T nyTew 
nna3MeHHoro HanwneHMB b Ba«yyMe c 
o6bHHbiMM BMAawin nocneAytomePi o6pa6oTKM. 
CnnaB hmsbt ochoboPi HMKenb m coflepKMT 
KpoMe Toro cneAytoiune Becoswe ppnw: 10% 
Ko6aiibTa, 23% xpoiwa, 8% anfOMUHMfl, 5% 
rannwfi, 3% peHMfi n 0,6% mrpm. TkwioKKa 
coctomt m cynepcnnaBa Ha ocHOBe HMKerm 
oSbiMHoro BV\p@\ raKne cynepcnnaBbi n3BecTHbi 
noA MapKaMM IN 738 h PWA 1483. 

Hap^AV c nna3MeHHbiM HanbinBHueM b 
Baicyyivie, APyrHMM bo3mo>khoctkmh Arm 
HaHBCBHuyi 3au^nTHoro cjio« mmmcn 
pa3fiMHHbie \a kisBecTHbie cam no ce6e cnoco6bi 
qbM3MHecKoro oca>KAeHMs M3 napoBoCi cf)a3bi 

(PVD) MflU COOTBeTCTBeHHO XMMMHeGKOro 

oca^ABHM^ m napoBoPi qba3bi (CVD). flna 
HaHeceH^a KepaMHMecKoro onoa Ha sau^nTHbiK 
cnoPi ^cnonb3yeTc^, b HacTHocTM, cnoco6 
4)M3MMecKoro oca>KABHMfi H3 napoBOM qbasbi 
(PVD). 

O^nflaeTcyi, hto saujuTHbitf cnoi^ bo BpeMH 
3KcnnyaTai4MH, KorAa oh HarpyjKeH coAepKaiAUM 
KucnopoA A^iMOBbiM ra30M, noKpbiBaBTcyi 
nneHKoPi, KOTopaa, no MeHbinePi Meps HacTMMHO, 
coctoht m OKCMAa ranriM«. Kpowie Toro, 
o>KMAaeTCfl, hto sai^MTHbiM cnoPi npw . 
3HannTeribHO 6onbineM AonroBeHHocTM no 
cpaBHeHMfo c 3au4MTHbiM cnoeM, KOTOpblPl He 
coAep>KHT rannufi, saTO coAep>KHT 
COOTBeTCTBeHHO noBbiineHHyK) Becoayio aotikd 
anKDMHHua, MMeeT ynyHiueHHyK) nnacT^HHOCTb. 
TaKUM o6pa30M, saiAHTHbiC^ cno^, coAep>KaiAnPi 
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rannnw, snaHMTeribHO MeHbiue noABep>KeH 
pacTpecKnaaHHK), mto HMeeT AonoxiHUTenbHbiCi 
onenb nono>KHTenbHbi^ aqbqbeicr Ann ero 
AonroBeHHocTM. 

3a cneT Ao^aBKH rannHs no cpaBHeHMK) co 
cnnaBaMU ypoBHfi TexHMKM o>KHAaeTCH 
3HaHHTenbHO noBbiiueHHafi AonroBenHocTb 
cnnaBa. Ecnn TepMWHecKaa narpysKa M3Aerinfi 
bo BpeM« ero 3KcnnyaTaLjHM oneHb BbicoKa, 
o6pa30BaHHa?i cnnaBOM noBepxHocTb MO>KeT 
6biTb cHa6>KeHa KepaMMHecKMM noKpbiTneivs, 
npeAnoMTHTenbHO KepaMMHecKMM cnoeM co 
cTon6MaTofi KpucTannMHecKOM cTpyfoypoPi m 
cocTOfiiAMM M3 HacTMMHo cTa6nnn3MpoBaHHoro 

OKCMAa LJUpKOHMfl. CnoPi npH 3T0M, B MaCTHOCTH 

coeAMHeH c coAep^ai^ePi okcha rannHB, 
o6pa30BaHHOM oKMcneHneiw cnnaBa nneHKH, 
KOTOpa* QepwATcn Ha noBepxHOCTH. 

OopMyna moGpeieHwn: 

1. H3Aenne Ana HanpaBneHMS ropfNero 
QKUcnflKDiAero rasa c noABepKeHHoPi 

B03AefiCTBMK3 ra3a nOBepXHOCTbHD, 

o6pa3osaHHoPi cnnaBOM, KOTopbift coAep>KMT 
cneAyKDU^ne BecoBbie Aonw: 

XpoM-10-40% 

rannttft - 1 - 20% 

AnHDMUHUM - 0 - 20% 
KpeMHvw - 0 - 10% 

PeaicrMBHbifi sneweHT m rpynnw,. 
oxBaTbiBaioinePi cKaHA^Pi n peAKOseyenbHbie 
aneMeHTbi - 0 - 2% 

TacfDHnK - 0 - 5% 

MapraHeLi - 0 - 10% 

Hmo6mm - 0-4% 

nnaTHHa - 0 - 10% 

PeHuft - 0 - 20% 

TaHTan - 0 - 10% 

THT3H - 0 - 5% 

BonbcjDpaM - 0 - 12% 

UhpkohhPS - 0 - 2% 

a TaioKe ocTaTOK m oAHoro aneMeHTa m\A 
HecKonbKMx aneMeHTOB ^3 rpynnbi, 
oxBaTbiBaiomeft >Kene30, KoSanbT m HHKenb, a 
TaioKe o6ycnoBneHHbie nsroTOBneHMeM 
3arpfi3HeHMfi. 

2. H3Aenne no n.1 , b KOTopoiw BecoBa« ao^^ 
anwMMHMfl cocTaBnaeT ao 10%. 

3. H3ABnMe no n.1 mvi 2, b kotopom 
BecoBaa Aonn KpewHMfl cocTaBnfieT ao 2%. 

4. MsAenne no nio6oMy m npeAbinytMUX 
nyHicroB, b kotopom peaKTHBHbiM aneiweHTOM 
^BnfieTCjR MTTpuPt \a ero BecoBan Aonfi 
cocTaBnneT ao 2%. 

5. H3Aenne no nio6oMy m npeAbiAyiM^x 
nyHKTOB, b kotopom cnnaB coAep>KMT b KaMecTBe 
ocraTKa TonbKO Ko6anbT n/nnn HHKenb. 

6. UsAenne no moSowiy M3 npeAbiAymux 
nyHKTOB, b kotopom cnnaB coAepwwT anfOMMHHM. 

7. WsRenm no n.6, b kotopom Becosafi ao^^ 
anioMMHUfi 6onbiue, neM secoBafi Aon^ rannna. 

8. H3Aenne no n.6 Mnn 7, b kotopom cywiMa 
BecoBbix AonePi anKDMHHMfi nnn COOTBeTCTBeHHO 
rannufi cocTaBn«eT ao 20%. 

9. H3AentiB no nK>6oa/iy M3 npeAbiAyuuinx 
nyHKTOB, b kotopom BecoBafl Aonyi rannn^i 
cocTaan^eT ao 1 5% . 

10. l/toABn^e no nio6oMy M3 npeAbiAy^x 
nyHKTOB, b kotopom Becosafl Aona penufi 
cocTaBnfieT ao 15%. 

11. lzl3AeJikie.no nK)6oMy H3 npeAbiAyu^nx 
nyHKTOB, b kotopom noBepxHocTb, no MeHbLuePi 
wiepe qacTUHHO, noKpwTa nneHKoPi, cocT05HAePi 
us oKcuAa rannufi, 

12. H3Aenuie no nio6oMy M3 npeAbiAyu4HX 
nyHKTOB, b kotopom ocTaTKowi cnnaBa ^BnyieTCR 
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HHKenb w cnnaB coflep>KHT cneAyioii^ne BecoBbie 

Ko6anbT - 5 - 20% 
XpoM - 20 - 30% 
AnioMWHMfi - 5 - 12% 

rannufi - 3 - 8% 6 
Hirpufi- 0,2-1% 
Pewm - 0 - 5% 

13. MaAenne no n.12, b kotopom cnnaB 
coAepKUT cneflyfoii^ne BecoBbie aojih: 

KofenbT-8-16% 1Q 

XpoM - 21 - 27% 

Ajik)mmhi4m - 6 - 10% 

rannuR - 4 - 6% 

PeHMM - 2 - 4% 

Mttpum - 0,4 - 0,8% 

14. l/foAenne no nio6"OMy m npeAWAyiA^x 15 
nyHKTOB, b kotopom cnnaB HaHeceH b KaMecTBe 
aau^MTHoro cnofl Ha MeTannMMecKoPi noA/io>KKe, 

b MacTHOGTM Ha noAno>KKe na cynepcnnaBa Ha 
ocHOBe HHKenq nnn Ha ocHOBe Ko6anbTa. 

15. \A3&eniAe no n.14, b kotopom Ha 
noBepxHocTb HaHeceH ra3onpoHHuaeMb!Pi 20 
KepaMMHecKUM cnoft, KOTopbift HMeeT, b 



HacTHocTM, cTon6MaTyio KpHcrannnMecKyio 
cTpyicrypy. 

16. kl3Aenne no n.15, b kotopom 
KepaMHHecKMti cnofi BbinoxiHeH m MadUHHo 

CTa6MnM3HpOBaHHOrO OKCMAa l^UpKOHMfl. 

17. MsAeJine no n.15 mv\ 16, b kotopom 
KepawnMecKHfl cnotf Aepawca Ha coAepwamePi 
okcha rannym, AepwameficH Ha nosepxHOCTH 
nneHKe. 

18. kl3Aenne no nioGoMy us n.14 - 17, b 
kotopom noAno>KKa meer b xaMecTBe ocraTKa 
HMKexib m coAepww cneAyioiMwe BecoBbie aojim: 

YmepoA - 0,06 - 0,14% 
XpoM-10-20% 
Ko6anbT - 6 - 1 1 % 
Monn6AeH - 1 - 3% 
BonbcfcpaM - 1 - 6% 
TaHran - 1 - 6% 
Hwo6wtf - 0 - 2% 

An K) MM HUM - 1 - 6% 

THTaH - 1 - 6% 
Bop- 0-0,3% 
LjHpKOHHK - 0 - 0,2% 
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